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Lausanne, SwitzerlandFIGURE 1. Cervical computed tomographic scan showing a left encapsu-
lated hypodense mass of 3 cm in diameter, localized between the left clav-
icle and the first rib and compressing the middle portion of the subclavian
vein. IJV, Internal jugular vein; SV, subclavian vein; Tu, tumor mass; Cl,
clavicle; 1st, first rib.A heterogeneous group of solid benign and malignant tu-
mors may involve the thoracic inlet. Their surgical manage-
ment requires complete en bloc resection, sometimes
involving major adjacent structures. Generally, the vein is
the first invaded element and debate still exists concerning
the optimal management. Indeed, owing to the rich collateral
circulation, most authors advocate simple ligation after re-
moval of the invaded segment.1 Nevertheless, it is some-
times recommended to perform reconstruction owing to
the risks of venous hypertension. Herein, we report an inter-
esting reconstruction after subclavian vein resection. A
young woman with a thoracic inlet sarcoma invading the
left subclavian vein benefited from a superior thoracic wall
en bloc resection, with removal of the vein. Venous continu-
ity was restored by transposing the ipsilateral internal jugu-
lar vein to the axillary vein.CLINICAL SUMMARY
A 27-year-old woman with no relevant comorbidity was
admitted to our department for consultation. For the past
month, she had been having left upper arm swelling, pain,
and incapacitating paresthesis during mobilization. More-
over, a left subclavian 3-cm mass was discovered. A com-
puted tomographic scan (Figure 1) was performed,
showing a well-defined tumor between the first rib and the
left clavicle. The subclavian vein was invaded and com-
pressed, but the lesion seemed to spare the artery and bra-
chial plexus. Percutaneous core needle biopsy of the mass
under ultrasonographic guidance suggested a mesenchymal
tumor, but the degree of malignancy remained unclear. Sur-
gical removal was thus recommended, and the patient under-
went a left subclavicular approach with en bloc resection
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1198 The Journal of Thoracic and Cardiovascular Surwas necessary, taking out the subclavian vein, which was
macroscopically adhering to the tumor until the level of
the confluence with the left internal jugular vein (Figure 2).
The subclavian artery and brachial plexus were dissected
and preserved, with removal of all surrounding lymph nodes
and fatty tissue. The thoracic duct was identified and ligated
with nonresorbable sutures. The continuity of the venous
axis was restored with division of the left internal jugular
vein at the level of the carotid bifurcation and transposition
to the axillary vein, with an end-to-end anastomosis using
a 6–0 polypropylene running suture (Figure 3). Neither
kinking nor stenosis was observed on the innominate vein.
Histologic examination demonstrated a grade 2 myofibro-
blastic sarcoma with tumor-free margins. Owing to the pres-
ence of tumor cells near the margins, adjuvant radiotherapy
was recommended. Except for a minimal chylothorax,
which resolved after pleural drainage, the postoperative
course was uneventful. The pain progressively decreased,
the swelling disappeared, and the patient recovered full mo-
bility. To avoid intimal hyperplasia, she was placed on a reg-
imen of aspirin for antiaggregation for 1 year. At 1 month,
duplex ultrasonography confirmed the patency of the anasto-
mosis without stenosis. No local recurrence was observed at
12 months.
DISCUSSION
Tumors that involve the thoracic inlet, such as superior
sulcus tumors, primary neurogenic tumors, soft-tissue neo-
plasms, or metastases, may invade the neural and vascular
elements.1 Although their incidence is relatively low, surgi-
cal management can be difficult owing to a propensity
toward local aggressiveness. However, only complete resec-
tion can offer acceptable long-term survival.1,2 Vasculargery c November 2010
FIGURE 2. Schematic description of the technique of transposition of the
internal jugular vein to the axillary vein after subclavian vein resection.
FIGURE 3. Intraoperative view after en bloc resection of the first rib, the
left clavicle, and the subclavian vein. The subclavian artery and the brachial
plexus have been dissected and preserved, but all fatty and lymphatic tissue
have been removed. End-to-end anastomosis (An) between the internal jug-
ular vein transposed and the axillary vein. IJV, Internal jugular vein; SA,
subclavian artery; BP, brachial plexus.
Brief Technique Reportsinfiltration is frequently limited to the adventitial layer, al-
lowing subadventitial dissection without resection.2 When
the subclavian vein must be resected for oncologic reasons,
reconstruction is rarely recommended. However, in some
cases, especially in young patients with poor venous collat-
eralization, revascularization should be considered to avoid
sequelae of upper extremity venous hypertension, such as
swelling. When the defect is short, the repair of the subcla-
vian vein can be performed by direct anastomosis, but in the
majority of cases, a bypass with interposition of an autolo-
gous vein or a polytetrafluoroethylene graft remains the stan-
dard procedure.2 In the setting of oncologic resection with
lymphadenectomy and possible adjuvant radiotherapy, the
risk of infection becomes significant, and venous material
may be preferred in these cases. Nevertheless, morbidity as-
sociated with saphenous or femoral vein harvesting is not in-
significant. However, owing to the localized fibrosis
appearing after radiation therapy, polytetrafluoroethylene,
providing the best patency rates in this situation, is often
used. The problems of subclavian vein reconstruction are
widely known in vascular access for hemodialysis. Various
techniques have been proposed for the management of bra-
chioaxillary–subclavian vein occlusion with upper limb ar-
teriovenous fistulas or percutaneous dialysis catheters.3,4
Transposition of the internal jugular vein to the axillary
vein was first described in 1966 for patients with subclavian
vein thromboses related to hemodialysis access.5 Neverthe-
less, this technique has never been reported after subclavian
vein resection for tumors invading the thoracic inlet, al-
though the advantages of this technique are numerous: It is
relatively easy to divide the internal jugular vein after an an-
terosuperior approach, and then only one single anastomosisThe Journal of Thoracic and Carmust be performed, thereby reducing the operating time. The
jugular vein is well matched in size to the axillary vein, fa-
cilitating anastomosis. There is no need for prosthetic mate-
rial, considerably decreasing the incidence of infection. On
the left side, the thoracic duct has to be recognized and indi-
vidually ligated with care, thereby avoiding proximal injury
to the ligated duct and an ensuing chylothorax. To prevent
kinking at the innominate vein level, it is mandatory to exert
gentle traction on the anastomosis. The patency of this tech-
nique has only been evaluated at 1 month, using duplex ul-
trasonography, which demonstrated no anastomotic
stenosis. There are no guidelines for platelet antiaggregant
therapy, but it seems reasonable to recommend aspirin for
a minimum of 1 year to avoid intimal hyperplasia.
In conclusion, transposition of the internal jugular vein to
the axillary vein seems to be an easy, safe, and effective
technique that could be considered as a suitable alternative
for subclavian vein repair, especially in young patients
with poor venous collaterals.
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